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(54) CIRCUIT DEFECT-DETECTING SYSTEM AND METHOD FOR DETECT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain simple IDDQ 
(static current) -test ing apparatus and test 
method by utilizing a single threshold test. 
SOLUTION: A source current is supplied by a 
power device 17 to a circuit 14 to be tested in 
a circuit defect-detecting system 10. A first 
signal and a second signal respectively 
indicating a first value and a second value of 
the source current are measured and output by 
an ammeter 18. The first and second signals are 
input to an analyzer 22, and a threshold is 
determined on the basis of the first signal. 
The second signal and the threshold are 
compared with each other, based on which 
whether the circuit 14 to be detected includes 
a defect is judged. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 
decision of rejection] 
[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
regi strat ion] 

[Date of final disposal for 
app I icat ion] 



http:// 1 ipdl jpo go jp/PA1/r s It/d tail/main/ AAAal 6871 DA4T21 71 529P1 3/28/02 



Searching PAJ 



Page 2 of 2 



[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of ext i net i on of r i ght] 

Copyright (C) ; 1998,2000 Japan Patent Office 



http:// 1 ipdl jpo go jp/PA1/r s It/d tail/main/ AAAa16871DA41217152 3/28/02 



(19>H#S#fT/T* (JP) 



(12) 



4t & m (a) 



#$§2000-171529 
(P2000-171529A) 
(43)&BI B ¥«12*P 6 £23 B (2000. 6. 23) 



(51)Inta.' 
GOIR 31/28 
31/26 



mm** 



F I . 

GOIR 31/28 
31/26 



r-n-F'd**) 



D 
G 



sst»5ft *ss* ol (£10 jo 



(2i)ms»^ 


^H¥H -341687 


(7DWSA 


399117121 








N • r-9 J X • -i ># 


(22) m»B 


¥j£l l*pl2£ 1 B (1999. 12.1) 




AGILENT TECHNOLOG I E 








S. INC. 




2 0 3 2 9 5 






(32)fi£B 


¥/£l0¥l2fl 1 B (1998. 12. 1) 




h ^— v> • =;v • n— V s 395 


(33)«5fc«3£®H 


*S (US) 




















X Jfrx7— X-^X-f 906 






(74)ftJSA 


100105913 



















(54) kmh©***] m&xmwi'xr&Tiixm&iizmtmjjiti 



(57) [£*&] 

*3BM©lH»S4i:PfiMftWs<^f ^ (10) T* 

t*, 8?^ihik (Hi izwmmm (17) kj:9wk 
&7jrrmiv>it-%-b&2<nm-%-btsmffi&r (is) 
if (22) (ca^j^jx, Btn5mioft-§-(cs^v^ru^ 

vMlSrftJtU MIB^2<0{f-§-i:gfj|5L#vMii:?rtt;SS5 

HfnaiHiss (14) icfcttfljfcaa^^trwje?-*. 
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[OOOl] 

s) mmt^\^n^x^^mir^tc^<Diy^^Ri/ 
[0002] 

3sa<offi«iatAii«ffcBt'>y=^ (cm 

OS)-*8IE!Ktt v EIKdS^^wWttllR^fcttBHh^ 
. JiKfc54§£\ r<t>-r*»**<0««*:WiiL.TV^5. 
ffioT, CMOSEIKfl. ^-fyfy^ttl^* 

v\, — j^tc TIddqJ fcWSix5»ih«attt, ±<tLT 
[0 0 0 3] Afflftft I DDQf*S^te. ElBtciaaiS I 

iDDQ3&sasis*ix5o iddqWrm:, ttfls-e^js-t-a 

:Ht^5U $>5^fS, 

^->-£/& (at p g) y7h*xr-y-/>Sfctti 
[0004] I ddq«R0)!8L&<0 1 ott, L# v MlW)R 

£ 0 L^v^itt^i, ^Jfiott^EJKa*, Iddo 



[0 0 0 5] a*JKftt*«rl*U 3*h«M5T£*5 

tt-C, CMOS@»l^5/<y^7!>>K«ll** 
*i"5 0 'aKfiE«^*5V^R*ooJ:5-^ Iddq«, 2 
10 -Tftfc>*>, (1) HH»rto^tt^fc*JciaB 

*^«EixS««lE-efe5^|Sfe«8IE, (2) Iddq^5>^ 

P(6m«fc S: 5 1 V ^< y ^ ^ 9 * V K««£*» * ft 5 • 
CMOSIhIS&JSIM>;*^— /W, ✓<y^^9C'>' KTOK 

20 [0 0 0 6] S^ofl^nt^^iCiot, 

mz&rt x&Shtolzto^ HCA^WR-^h- 
yu- -fey htCglLT. Cttb2o(75[ElB(-, 

[0007] Gat t ike r^tMa 1 y (3 A. E. 
Gatt iker. and W. Ma 1 y, "Curr 
30 ent Signatures", Proc. VLSI 
Test Symposium, pp. 112 — 11. 
7, 1 9 9 6 iCjfc^-t. L^vMij^FOTrov^o^S: 
^-J-3*«fcS:*3RL-C^5 0 @RttR(i, 0B 

^ I Dwi*«t??F*»^*5 fcit%^»T br^/c 0 G 
a t t i k e ritfMa'l y tt. " A^fW^>yK^TO 
^■fe * b (-§8 tt I DDoffiSrffliJS-r 5 J: 5 LTV * 
6 0 A^/t^^^ hyKO^-fey h Mt^EBrt 

^ hyu^s-g-iixTV^So iDDQ^SJ^fiE^^b, Wfc*sy 

^flt4T*Hl^<5ttTiE^JL^: I ddqO*»F><C5o G a t 
tike rMa 1 y^>^!BcJ:ixtf. m^iU<0±% 

[000 8] Gatt ike rSt/Ma 1 y['«J;oTS 
50 ttSiBftfeiji-OfeSo wixb<0«fc|:tt, ^0 
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attike rJW/Ma 1 y O I DDQV-^^^1gE^;£: 

At3^ h/^M(D^±it y Hdo^T I dd ^Zfefe 
[0 0 0 9] 

[0 0 10] 

vtctfK s nfcitefT sew <&»^t*>:*tf*ajR * ft 

[0 0 11] UMifciv^ff, *5BM-ef±, Btt, «KS • 

t « 2 i <oft# i: * 2 ?xt-^ t £e&-r 

[0012] #3SW<0fc 5 1 oO(Rf«|C itttf , 
[0013] ;£»W<Z>fc 5 1 o^^FW^iixtf, T-J-7 
^^ds^oy hSHSp JScfc, tH$t£fti/8bT, ^oy 

[0 0 14] *388Htt. BKrt<o5c»Srami"5«i«>o 



ttSS««K«)ffi^a<5^ >T b t v Hit S:8tf£i"S *tv? 

^irm^^m-r^^Tyzft, «*4rb#vMii«:it 

Pfe £ tftttii- 5 * T y zf\Z «t o tftftitt S - 4: ^ RTHB-C 
[0 0 1 5] *J8SUfc:HU *<<05PJ^«*>9> * 

[0 0 16] *«M«5f»J^tt, (ElK^li5tUfc»it««IE 

[0017] ^JMJi^fc 5 l oofiLSte, #Jfc«SEWft 
£HiS bfc = * b *:**fc:«H**-* w t t ^ 5 J* 

20 [0018] 5 lowfij^tt. EIK^»Jfc« 

[0019] ^w^ffiow«arwj*iMv%Tf±. 3 

30 [ 0 0 2 0 ] 

bfrZ> Q ^ttt-Hb-C. [HlKCO^JhmgfC (Iddq) COil 

^•b#^1l^T*b#^fiId 5 *^$^ 

b£v*ffifcJfc«£*L5 0 Sfff^s ±*b*vMHSriex. 
6«*fcf4T*b#vMi*»i:ft5«lctt*i:. ^Pfi^ 

[0 0 2 1] lilted *;«W©i*U^«lC±5 
40 tCRi/^^A 1 0dS**ttTU^5o ->^7^A 1 

(cmos) «8na»*wifiitti 4^**t-cv^s 0 

Sto^tffi^oi9^ A*«*<offitt. [HIS 14 
fc-5o g^ie^ftfi, «W»«fflftlc*CT«3ERreB 
[0 0 2 2] iMli 7fi, SSKi 9Sr^bTttSKth 

50 i 8tc:mism«t^^5<t 3^ft^tLTv>5 0 msfctn 
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8ttu 4*C«RttatSriilO. ft 

«g2 5*^b-cr^-7-Yif 2 2 <t 

5 «SltfH8tt, l 7 KM. 

K % g£g!2 sft^LTIalBi 4^5Se>*xS«aS«j!fEt?*> 

a) »*Lv^at«i<0»£\ a 

«EfH 8tt. SSttl 9&V2 lSr^UCEB&l 4t£32!& 
ZirfepTtB-efeSo flljfctf* WRW^tt* I doq<DWM 

[00 2 3] 7t7>ff2 2tt, K»«*S:5« U K 

-8\ 7t7>ff 2 211 y7h?x7t:llffi^ =V 
t°^L— ^ • ^rA 3 lO^^y 3 0lcfSfg£;h/rv> 

So 

[0 0 2 4] T"J-7<1f 2 2 ft 

A«r«*ftU EtttU iB«U ®»U.*fc»4, 

«H»*ft6fc»t-Ctt<i:v^ mi\ &X« 

SS^St 9 prtBfflt* cd 3 <b lc#Sfl>0S (mm y * h ) 

A • T^ir* • ft}) (RAM) , BK*Bt9 

Wfl^y (ROM) OB&ft) , »*rWB^o^9^ 
^/utt^St^WB^y (EPROM4fctt77!X'>a 

• ^y) (BIW) . ^7^^ , aw, 

%mm^*<9 h • y^^s&^WH^y (cd 



ROM) Ot^tt) mwt'W^o 

T-^-flf 2 2fi, = ^^-^ • 

10 5 Q 

[0 0 2 5] H2«5 3^tTa— ^ • ^7-^3 l'^2£ 

BM^*— :7W*3 3S:^l-c, ^y^-^«^ 

7^3 lrtcoftii^^^ilff *ffv.\ mgh-tZ'ri/?^ 
{f^nir^ih (DSP) 0><fc5fc, loy±«^ 
«D!aS*3 2dS***bTl^4. ^r— * 

#-7^X3 3ic»iKur, ^^+4^^^^ (ffj*. 
^3 9iS, 8SK2 5 (Si) ^^^m#$rSffU W 
3 5. 7 P y^36, XV, 7^^3 7H ^'>3 

So 

[0 0 2 6] $feJw»»JC«3*i-5r^7-f If 2--2f4, 

-T*b#v^fia*jR<7)»^^tt. 0^2 2tc 
[0 0 2 7] 7t7^ff2 2ll Sf^^ASrfiJffi L, 

2 2 *sftJffli-54^CH »:(Dii9T*fo5 : 

I DDQ. max — mX I DDQ, rain+ b ■ • ■ S ( 1 ) 
riT% lDDQ.maxH %X&<Dt£ V ft 5 Egg 1 

^(ft<oftu^HB^jo«tSlHlS»l 4tcBI"rs*/hiH3gK» 

Sft-C&S. r^xb^fif^ JRl^lHlKl A(D^M^ 
50 gtS$^tS<DT* N gf^ffi-CfoSo ^^^cofi£<D^tc 
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[0 0 2 81 JtfrLtvMEttu i ddq. rmftfi.-^ 
ijDQflDtoi**»<c«««>3Mfe*«flF**i*wi:»c*9» 

— ~s>mi <Dt^#s.o5[H]^f<osl^fi^c:o^^T^i, £bt-p 

[0 0 2 9] I DDQ, max, I DDQ. min, 

So 7t7^ff 2 2fl £(bK. Ji*U#VHHXUnF*' 
[0 0 3 01 ftffrOBMB : WT-Ctt, f^V^A 1 0 
[0 0 3 1] glRl 4 0«8ttm::, @Kl 4C0^«J^^e 

yvMbur, r^^-ixvfitj &tR#&* (i) Co 
mXt5b9lHa**3£SJx5o m(cHUT, 1S^:co[hI^ 
14 (#EIB14«:, raCKttS:lifi**i/V^).oWRft 
-^fiE^. i3A©^Pjx^5 2St55 5iaot*tJ: 

4ioaft^«-effl!JSSix"So 141; 

Stffif^(f^l«^t'$)^o B4fc*3tt54«W> 
[sIKgl 4A»feOt«ft*(7)M3£at^ia*^-t 0 " c ? 
Stag ^ulr*) *SWSH^k>fc5 Iddqcd 

[0 0 3 2] ay£S*t5*IB^ffi«^lO^*5V^-C. # 
HKl 4SJcSI3&Sixfcft^tCRfS-S^tt> 15, S 
I* H3A©^qy^5 7XV6 li:J;oT*Stl/5± 

4 skspj^ s jh,fc*/hWfc« #« t u-cma-r « 

i 4»^Hurtt*wttffltW«*ftfc**WB^#^ 

*-iei^i 4^iiure«<z>«ti!i-i?a!i^*Kfc*/hK» 



WBB 2 0 0 0-1 7 1 5 2 9. 

.8 

UC\ ttffi 9 fcl*5** ^ISttKfS 1 4 tcfett^K 
^fl^tiaot, IDS WsttS loco Kyh«^ 

[0 0 3 3] i5(Z)i/7 7|rfiltt, ^oy^64© 
io (#S««i::»#jftS:l»*i-6) ^K<fcoTft3S£*x 

[0 0 3 4] W^Ofcft, 0 5 C0^4 1 ^ ^9 7(D{& 
h&tUfe-t&o -S4 1I1 ;£4 ltcBHilLfcllllSl 4 

**> J: < * bfcm&u 5 n offi*** ZZt &i%ffizl£ 
(-*"ftfc*>, AY/AX) T'fcD, btt, STf^fe^n 
30 t\ »«^S:Bfe*U ft«l*yh(iii^^ia6c7)-^>^/u 
[00 35] rft^jfi^—- vfij SVmRtf b cOfigcO 

«-*d«»Ftpt, rtv^fifte, ^>t 0 ^-^ . ^t-a 
3 1 (H 2) co^^ei) 3 OicfatSSn^o JWC Hi*- 
*f EI»1 4lcW5A*i\ 6tcj;o 
IaIKl4t*/hlDDQ«fflfci-5J;5^K3S*tt 

aw six, H6S:»afcft*cw3e*ix5a*<oiHitti 4 

(C N zfay? 6 9tc*3V^Tflt3£S4xS*/MoDQ«0« 
40 8K^atix5*tli»"efc5o t/Moooltt, InJKl4Stc 

ff . 1 4 (7}it-£\ 4 I DDQ(D*ffiffi£{B(CtB^ 

ta^e, ft/MDDottt8H*ffii 4tfc5o 

[0 0 3 6] B5ft-ty<#W\ ^Dir^|HKlXt5/4fctt 

teosiia<ofcto, #igtti 4(orai:ttiitc < to'r. sik 

l 4^*/h iDOQi&s»?>ix/j:v^ffitt36s&5fcv>5^ - e 

38W*ixfc*tffi^*5U^T. ^ft9<Z)ftoiH!Kl 4I^J:o 
50 TS/hlDDQ^^C5^t-e+5>-efe^ 0 Sbi:, ttlgc 
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%m 2 0 0 0 - 1 7 1 5 2 9 

LO 



fitSr^CS^tlffiOffilcroioS:, */M oocyte UC 

[003 7] 1 4 fe^l"^**^ tt«8» 

£S 1 5 tt, gSg! 1 6 KlI]»S:*/h I DDQ^ffl^-T Sfll 

<5 0 CI Offifl, #S3I. (1) O I DDQ. mln"? 

fc5 e T^-^1f2 2H y^^77(:^^t 

[h]S§1 4JcBi-i-5Ji*bSv^ffl[i:T*"U#t^ffl[S:fmE"f 
5o ^tt^liLT, 7t7-ff 2 211 Iddq.« ^ 

3„ &t-> Tt^'ff 2 2P1 I DDQ. min s 

b x at* m^gE^pcofig-efo^, (D ciot 

lDDQ.max^5o T ^T^f if 2 2 I DDQ, maxlC 

So 

[0 0 3 8] ft*-, [elK 1 4 O^tUB^ B3B^ny 
fit. ^o.y^ 8 3ZW^8 5*C±o-C***LS J:5t^ IE 

gfctf i 8 cio ufcWfcm # t Jt^avr* 

±*Lt^«lx.§^ WRflHW* T^b 

s 0 vWim^K jt*b#vMB*sire* T*u#m«r' 

4:, T+9-flf 2 2tt. HI 3 B <D7xi y ? 9 1 td^o'T 
-< 3 5 !J V* 3 6 (0 2) Sr^bT**-*-S- 

so^a* bv\, 

[0 0 3 9] frati-^tf*, *>S«*#9J^flH§-«:tt*. 

T-*-9*f1f 2 2tt. f^«^L,t^fi£*@X.^^i^^ 

tt, ffl^5:t^t'fc5o CtUCglbT. T-T=74 
If 2 2fl T^n^fl^fca^i^^fcaSSr fcj&SB 
*bV\ ^^T^-ci^m-^d U#V^ffi^lO(D{StC]t 



[0040] ^tti*affi(D4mi?tftastLS*«*»<ow 

^SfeO*«;iot*TWft£;h,«o -B3Boyny^9 4 

io r^9>rif2 2tt, m&\zxm*te^t¥\fer&o ba> 

7>flf22Wu tBlffil 4\C*Kmi&Z>tW}£-f% 0 

[004 1] WHK&bJdJ&TTFI? b * v Slco JtKlc 

fcttv bt ^fg^^T-fc-S^^J^^^ Sitfcrtitt 
T'&>5 0 - 5 bfc«S<aia6tt. ■ l*SS{l^<affiS:#:«>5 
J;H«S^:Mt^5 0 €£o-C. T^-y^if2 2lc 

[0 0 4 2] if 2 2 tCiSISBl 4 (D&Jgl&lti 

ointti 4^, «ffc3tciHiKi 4tcxtb#x : e>n^o Sffc 

*EII»14 3ft* t>fc(Z)|elKl 4 tl^C^fh-efe^PS 1 ?, . 

DDQ. mirxRXj I DDQ. oax^lSffcftfflEfi, ft/J^ I DDQ#tf®^ 

30 &tfz>%ititm&l 4«cH"fSK««#«*-S^v^TW- 

HL-r^t-efcSo seoT, «ffc*iaKi 4 ©sjffctt bt 

7 7 fCTJ^t" £ 9 t-x I DDQ. tnin&X* I DDQ, maxGOgf/C&fS 

[0 0 4 3] -*ISWtt, ±^0#IhJK1 

4<oRff3fiSH^-Cfc*i:fi^b-CV^5 4:v^5^"e*>S. 

40 14^t^Jfflt5lt^U^„ 

[0044] mm-t^te. i DDQ^it^s^:^ 
fcu^^-efes. b75>b. ±*b#v^*fh*-rs» 

S/M D DQ^J|tc^:SSlt^b^v>t> 

ffl$ix<cv^l6ttdsfc5 0 bs6»U K» 
ft * fc T* b# v Mfifc Jt«-t-ixtf , *'h I DDQ^ffi^*5 
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[0 0 4 5] JS*n<0±5K, *gP#0[E]&§ 1 4 

tb5**:U#vMl^ EKl4lc:BB-*-5lft«»*«[S:jB 

*.s i DDoie^-srraL*^, Epi 4K»t:5ift#* 

fittc— gc b fcv \, W* £ *tS */h V MiS^ 
[eJSS l 4 ^IB^Sl6»*/JMii*«<o I Dottle— SrT 5 
SKI 4jc:BBi-Sl6^/h«(-ffiSrsu*u^ 

[0 04 6] ASKcHflt-T^tt, EliSi 4 dsft-ihttlB 

3«5fifclHl!&l 4^6«K.l 7(cM^ti^®j5fccov^tb 

V\> S£oT, Hail 7 3&s. SSttl 9 lSr^UTlHl 
9 9«; r^ifij 'SSKl 9 

man 7SdSttA-r5««ttt, ra^t, @»i 4tc##& 

*ix5«S«8K^fflSr*l-"C*3 9, SStt 1 9 &tf 9. 9 G> 

»SE9 9«c#Ai"Sr.i:t>prS6-efcSo 
[0 0 4 7] J¥iBBftRMS:*lx.5f-S*:o-Csa.br*5 

T ^ < O ^S&U^IE £r*D *. 6 w k # plffi "C $> 5 i: V * 5 

[0 0 4 8] (XSfcfiBttl) @»(14) rt^PfeS:* 
ai-rSfcft^^-r^ (10) T'fcoT, [°]& (14) 
iMBES (14) ^ttaB«SSS:«3te-J'5ttiRK« 
(17) fc, flWB«iK«8E«:A;*JU -tix-ett, ffi|B« 

mmfficom i ^ft^ ib 2 <Dm^-tm 1 zxt -s-t * 2 



ft ^aj^-rsmssff (is) mmmit^2<o 

Srft^U HulS^2£Ofl^tmb#i/^^ltgEbr, 
^^2^m^^mrlSU#v>fficOJt^S^ts WEB 
SS (14) ^»ds*>6A*5d>SrW*t-6T^7>flP 
(2 2) ^£*vcv^ EiK^(fettttl^xA 0 
[0 0 4 9] (S»t2) ttriBbt^tt^ffrfSEp]^ 
(14) ^H#-C*>5Ci:ftW«fc-*-6, Mfetttlfc 
Ett^Ett^lftttiav^^A (lO) 0 

10 [0050] (^js^^3) nmr-f-ysf-f (2 2) 

riv «naK2 0«#i«|ireu#iHI![*rtt*S 

fc, flrEIBgg;(l4) <D$tffc«:*tUU *rB#l<0fl» 
*cK-5v^T*U*vMIIS:**U MrlE^ 2 oft 
ET*b#vMI[Srlttt.U SWEJB2 0ft#i«miaT*U. 
SiMtefefllW>l*fi\ fflESIIS (14) fcMto&sfcSfcffl 

lil^lEilOEI^HSttffl^x^ (10) 
[00 5 1] (XtfiffittU) 0Brt^tt«r*a-t"5"fc 
^co*-&T*fco-C, (14) SrKtti^T-y^fc, 
20 MIEIUK (14).*tl O^O^. ffif£[B]& ( 1 
4) «c»ilLfcmi[^<offl[Srai«^-*^^y^i:, «r 

(Hi &m2<Dvm<DW&, mmmMm,m<oh? 10 

^v>-CmflSEeISS (14) rt^ttSrfttHi-S^xy^s 

[0052] mmmrns) zz>^ mzwm^ryy 

2oL#i/Mt^st^-r^^x^^^, MiaiH-^^striE^ 
2 o L^v^^ittSrt-S^f 1 y ^s#**tTV ^6 r. t % 

[00 5 3] (^JSfli^e ) $ e>(-. ffiEft -^OfflS:^ 

5, ^^4tCf5@^[ElK^^tti*-fe 
[0 0 5 4] (^SSfli^7) ^e>(C, mWt<D®& (1 

coieiis (i4) tcBiiSbfcmaiiifflt^M^^-rff-^^s 

[0 0 5 5] («ttffi«8) S 61-. fcStottttfclStt 

5**oiatt (14) ^Hrsmn«»ofiSr*-rflr* 

^s^f■t''5^^^^ p t^ mjiaiHiK (14) o^^tttc 

50 -g-^aw-fs^^y^i:. misawi^-ry^jov^-ca 
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1#H2 0 00-1 7 1 5 2 9 
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[0 0 5 6] (HffifS8l9) EKg (14) rt<DjW»Sr« 

IKft^HItt (14) MM* 
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